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Arie Michaeli 
A questionnaire was utilised to establish the 
prevalence and nature of complications in South 
Africa following manipulative physiotherapy. 
Twenty-nine patients who received spinal 
manipulation presented with 52 complications .. 
These are the only reported complications in an 
approximate total of 228,050 procedures 
applied. The majority (92 per cent) of these 
reported complications following cervical spine 
manipulation. Only minor complications were 
reported. Fifty-eight patients who received 
mobilisation to the cervical slline reported 129 
post-mobilisation complications. One patient 
suffered a cerebral vascular accident (eVA). 
The results of this survey show that spinal 
manipulation, as performed byphysiotherapists 
in South Africa, is a relatively safe procedure. 
However, manipulative therapists should not 
be.complacentwhen using cervical mobilisation 
and should be aware of potential risks. 
[Michaeli A: Reported occurrence and 'nature of 
complications following manipulative 
physiotherapy in South Africa. Australian 
Journal of Physiotherapy 39: 309-315] 
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Reported occurrence 
and nature of 
complications following 
manipulative physiotherapy 
in South Africa 
he majority of published reports 
describe serious complications 
following chiropractic 
manipulation to the cervical spine 
(Fn,unkin and Baloh 1990, Terrett 
1987). 
The actual incidence of 
complications following spinal 
manipulative therapy is presendy 
unknown. The chiropractic literature 
claims emphatically that accidents are 
exceedingly rare when compared with 
complications from other therapeutic 
modalities (Terrett 1987). However, 
Robertson (1981) asserts that vascular 
injury after neck manipulation is not 
unusual. 
Trauma to the adanto-axialsegrnent 
of the vertebral artery due to forceful 
rotation of the head and neck is likely 
to be the most plausible mechanism for 
vascular injury associated with cervical 
manipulation (Bogduk 1986). 
Sherman et al (1987) describe one 
case history in which prior neck 
manipulations may have caused 
asymptomatic development of 
pathological changes within the walls 
of the vertebral artery, thereby 
predisposing the patient to acute injury 
during subsequent neck manipulation. 
Case reports of complications 
following manipulation published in 
the literature indicate that patients 
have often undergone multiple 
manipulations (Grant 1988). 
When it comes to minor 
complications, Grieve (1986) has 
suggested that these are likely to go 
unreported but are believed to occur 
more frequendy than serious 
complications. Minor complications 
following cervical manipulative therapy 
(dizziness, nausea, headaches, blurring 
of vision), when transient in nature, 
might not originate from trauma to the 
vertebral artery. Soft tissues of the 
neck may be implicated. 
Neurophysiologically, the cervical 
spine can be expected to cause 
dizziness (Abrahams 1977). This 
condition is known as cervical vertigo. 
The mechanism of cervical vertigo 
appears to be a distortion of the . 
normal afferent input to the vestibular 
nucleus from the upper cervical spine 
(Bogduk 1986). 
The neuroanatomical inter-
connections between Cl, C2 and C3 
nerve roots and the spinal tract as well 
as the nucleus of the trigeminal nerve 
have been suggested by Lance (1978) 
as the possible mechanism of referral 
from the neck to head. Braaf and 
Rosner (1975) postulated that 
symptoms such as nausea and vomiting 
can be produced via the connections 
between the upper cervical nerves with 
the vagus, accessory and hypoglossal 
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nerves through the superior cervical 
sympathetic ganglion. 
In contrast to complications 
following cervical spine manipulation, 
only a few cases of complications 
related to the thoracic and lumbar 
regions have been reported. Three 
articles on thoracic spine complications 
(Austin 1985, Lanska et a11987, 
Livingston 1978) reported a total of 
five cases. Seven articles, relating to 
complications following lumbar spine 
manipulations (Austin 1985, Dabbert 
etal1970, Dan and Saccason 1983, 
Hooper 1973, Kornberg 1988, Richard 
1967, Stewart-Wynne 1976), 
reported a total of 14 cases. Forty-
seven articles were found reporting 86 
cases following cervical manipulation 
(Michaeli 1991b). 
A thorough search of the literature 
for reports on incidences of 
complications resulting from 
mobilisation proved fruitless. 
Nevertheless, their potential dangers 
are well recognised (Australian 
Physiotherapy Association Protocol 
1988, Corrigan and Maitland 1983). 
The Maitland concept of 
manipulative therapy (Maitland 1986) 
is a predominant method of manual 
therapy practisedhy physiothempists 
in South Africa. The postgraduate 
training in manual therapy consists of a 
formal continuing education 
programme. Since 1971, the 
Manipulative Therapists' Group 
(MTG) in South Africa has regularly 
run a lOa-hour part-time introductory 
course in manual therapy. Clinical 
sessions dealing with two patients take 
place under supervision where only the 
initial assessment is performed. 
During a lecture tour of South Africa 
in 1988, Australian physiotherapist 
GwendolenJull discussed issues 
relating to the then recently published 
AP A Protocol for premanipulative 
testing of the cervical spine. 
In view of the interest generated by 
this tour in the prevention of 
complications following manipulative 
therapy, itwas decided·to establish: 
... the extent of use of spinal 
manipulation in South Africa; 
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A the use of pre-manipulative tests of 
the cervical spine; and 
... the nature and prevalence of post-
manipulative therapy 
complications, ie spinal 
manipulation and cervical 
mobilisation, among 
physiotherapists in South Africa 
who had trained in manual therapy 
at a postgraduate level. 
Method 
The survey questionnaire was mailed 
to all 250 physiotherapists who had 
successfully completed the 
postgraduate course in South Africa 
between 1971 and 1989. 
The questionnaire was anonymous 
and a self-addressed, stamped envelope 
was included to facilitate ease of 
response. Data analyses Were mainly 
descriptive. 
A pilot questionnaire was presented 
randomly to 10 physiotherapists who 
had successfully completed the course 
on manual therapy. Based on their 
response, the final questionnaire was 
designed. It had four sections: 
Identifying details 
This section established gender, age, 
postgraduate education, years of 
experience as a physiotherapist, and 
years of experience since completing 
the course in manual therapy. 
Respondents were asked if their 
employment was on a full-time or part-
time basis (<20 hours per week) and 
what percentage of their day was spent 
treating patients with spinal 
musculoskeletal disorders. 
Use of manipulation 
This section was designed to 
determine each physiotherapist's use of 
manipulation as a treatment technique 
in physiotherapy. 
Respondents were asked for the 
number of patients they manipulated 
per month and the number of . 
manipulations they performed monthly 
to the cervical, thoracic and lumbar 
spine. Respondents were also 
requested to indicate from a given list 
the specific techniques (Maitland 1986) 
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used for each spinal region. 
Pre-manipulative procedures 
The use of pre-manipulative 
procedures of the cervical spine for 
patients who did not complain of 
dizziness as described by the AP A 
Protocol (1988) was sought in this 
section. 
Complications 
Details of complications following 
spinal manipulation as well as cervical 
mobilisation techniques were 
requested in this section. 
Physiotherapists were asked to 
identifY - from a given list - the nature 
of complications their patients had 
experienced, the manipulation 
technique used, and the intervertebral 
level which was treated. They were 
also asked to state the length of time 
complications persisted and the state of 
recovery. 
Respondents were not asked to detail 
complications following mobilisation 
of the thoracic and lumbar spine, nor 
were they asked the specific 
mobilisation techniques applied to the 
:;";; with Brachialgia 
fH .. ~t0)1"';';:l (n=48) 
, .... ':~ " 
cervical spine or their grades of 
movement. 
Details regarding patients' initial 
diagnoses were not sought. In addition, 
no details of patients with pre-existing 
dizziness and/or other possible 
symptoms of vertebrobasilar . 
insufficiency (VBl) and neurologlc~l 
deficit were requested or reported 10 
the survey as patients with such 
.symptoms were excluded from the 
study. 
A total of 153 questionnaires were 
returned, constituting a response rate 
of 61.2 per cent. Another survey 
involving a mailed questionnaire to 
physiotherapists (Grant and Trott 
1991), reported a similar response. 
Characteristics of the responding 
population are shown in Table 1. 
Results 
All 153 physiotherapists who 
responded to this survey used 
mobilisation techniques. Of these, 103 
(67.3 per cent) also practised spinal 
manipulation as a therapeutic 
modality, and of these 90 (87.3 per 
cent) used cervical manipulation, 90 
(87.3 percent) used thoracic 
manipulation and 83 (80.5 per cent) 
used lumbar manipulation. 
The number of reported 
manipulations performed monthly by 
respondents was calculated for one 
year and then multiplied by the years 
of experience in manual therapy per 
respondent. 
The sum of these figures shows that 
the total number of manipulations 
performed by physiotherapists in 
South Africa between 1971 and 1989 
approximates 228,050 procedures. The 
exact number of mobilisation 
techniques applied to the cervical spine 
is unknown. The number of 
manipulations performed in each 
spinal region (iecervical,· thoracic. and 
lumbar) was similar. Further detmls 
about the extent of use and type of 
spinal manipulations practise~ by 
physiotherapists in South AfrIca can be 
found elsewhere (Michaeli 1992). 
The majority of respondents (a total 
of76 or 84.4 per cent) who practise 
cervical manipulation routinely used 
some·of the premanipulativedizzmess 
tests and 12 (13 per cent) sometimes 
used them; two (2.6 per cent) did not 
respond to the question. 
There was no significant difference 
between those who sometimes used 
dizziness tests and those who routinely 
used them with respect to reported 
complications. Michaeli (1991a) 
provides additional details on the 
extent of use of pre-manipulative 
procedures of the cervical spine. 
Complications follOWing 
spinal manipulation 
Twenty-nine patients who received 
spinal manipulation presented with 52 
complications. Only four . . 
complications followed thoraCIC and 
lumbar manipulation. The rest - 25 
patients reporting 48 (92 percent) of 
the complications -followed cervical 
manipulation and they were 
categorised as follows: 
12 dizziness 
11 nausea 
10 severe headache 
'I 
3 nystagmus 
3 blurring of vision 
3 vomiting 
3 brachialgia 
1 brachialgia with neurological 
deficit 
1 loss of consciousness 
1 acute wry neck 
Of the 25 reported cases of 
complications following cervical 
manipulation, 18 (72 per cent) 
followed a general rotation 
manipulation of the neck and seven (28 
per cent) followed localised 
manipulation, ie: 
1 localised transverse thrust 
opening C2/3 
1 localised transverse thrust 
opening C5/6 
1 localised lateral flexion C617 
1 localised rotation C213 
3 unilateral postero-anterior 
(PA) thrust to the occipito-
atlantal joint. 
The manipulations associated with 
the three cases of brachialgia were 
general rotation manipulation in two 
cases and localised transverse thrust to 
C5/6level. One case of brachialgia 
associated with neurologic deficit was 
reported following localised lateral 
flexion to C617 level. 
All manipulations were performed 
unilaterally and patients were 
manipulated once only (Michaeli 
1992). 
All patients recovered with no 
reported sequelae. The average 
recovery period was 6.3 days. The 
length and state of recovery from 
complications following cervical 
manipulation are shown in Table 2. 
Two cases of a fractured rib were 
reported following thoracic 
manipulation. These complications 
followed localised PA thrust in one 
case and rotatory PA thrust in the 
other case. The treatment given was 
analgesics and rest. The recovery 
period in both cases was two weeks. 
Complications following 
manipulation of the lumbar spine were 
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reported in two cases. The first 
complication (manipulative technique 
not mentioned) was of sciatic pain 
associated with neurological deficit and 
the second complication reported was 
of increased lower back pain following 
general rotation manipulation. The 
patient with sciatica took six weeks to 
recover while the second patient took 
one month. 
All patients with complications 
resulting from thoracic and lumbar 
manipulations recovered with no 
reported sequelae. 
Complications following 
cervical mobilisation 
Fifty-eight patients who received 
mobilisation to the cervical spine were 
reported as having 129 post-
mobilisation complications. These 
were: 
39 dizziness 
35 severe headaches 
28 nausea 
6 brachialgia with neurological 
deficit 
4 brachialgia 
5 blurring of vision 
4 vomiting 
3 nystagmus 
3 increased pain lasting more 
than two weeks 
1 cerebral vascular accident 
(CVA) 
1 clamminess of the skin 
Figure 1 depicts a comparison 
between the percentage frequency and 
nature of complications following 
cervical mobilisation and manipulation. 
Fifty-three (91.3 per cent) of the 58 
patients who suffered complications 
recovered with no reported sequelae. 
Three patients, including one with 
CVA and two with brachialgia 
associated with neurological deficits, 
recovered only partially. Two other 
patients with brachialgia associated 
with neurological deficits were 
reported as not having recovered at all, 
ie absent reflexes and loss of muscle 
strength persisted. 
The length of the recovery period 
varied from a few seconds in one case 
of clamminess of the skin, up to a 
maximum of two years in the case of 
the CVA (Table 2). 
Discussion 
Complications following 
manipulative physiotherapy to 
the cervical spine 
Dizziness, severe headache and nausea 
were found to be the most common 
side-effects following both cervical 
manipulation and mobilisation (Figure 
1). Dizziness was found in 12 cases 
(approximately one per 6292 cervical 
spine manipulations). 
Nausea following cervical 
manipulation was reported in 11 cases 
(approximately one per 6818 
manipulative procedures) and severe 
headache was found in 10 cases 
(approximately one per 7550 
manipulations). 
The majority of published reports 
outline serious complications following 
cervical manipulation; most resulted in 
stroke from VBI (Grant 1988). 
However, in this survey, complications 
following manipulative thrust to the 
cervical spine were minor in severity 
and were resolved within a short 
period. 
Interestingly, Figure 1 shows that the 
percentage of reported complications 
such as dizziness, severe headache and 
nausea between manipulation and 
mobilisation of the cervical spine, was 
similar. This, together with the fact 
that the duration of the side effects in 
most cases was short, might indicate a 
mechanism of injury other than VBL 
It is likely that some of the side 
effects reported may have originated 
from an injury to the soft tissues of the 
neck resulting from manipulative 
therapy. However, trauma to the neck 
does not affect only its soft tissues. The 
vertebral artery, as well as the otoliths, 
are vulnerable (Brandt 1991) and may 
have been the structures involved in 
some patients. 
While respondents were not asked to 
indicate specific mobilisation 
techniques or the grade of movement 
applied, it is probable that these side-
effects resulted from end of range 
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Figure 1. 
Comparison between the percentage. frequency and nature of complications following cervical mobilisation and manipulation. 
mobilisation techniques rather than 
gender grades. In addition, it cannot 
be stated with certainty which 
techniques led to complications or 
whether the technique applied was 
appropriate with regard to the age and 
diagnosis or patients. 
One respondent, however, reported 
an incident or a 75-year-old man who 
suffered a mild CV A a day after two 
consecutive treatment sessions ror neck 
pain. Prior to therapy, the patient did 
not report any VBI symptoms. Grade 
Wunilateral PA pressures applied to 
occipito-adantalandadanto-axial 
joints and rotatory mobilisation 
techniques were used, the latter being 
described by the patient as "strong , 
twisting movements". Premanipulative 
procedures were not conducted. Two 
years later, this patient had improved 
but still suffered from mild aphasia. 
Stroke resulting from neck 
manipulation is a welldoCUDlented 
phenomenon (Robertson 1981). 
However, a report of stroke after 
mobilisation techniques was 
unexpected. While it was unlikely that 
the stroke was the result of the 
vigorous mobilisation reported by the 
patient, this possibility cannot be 
excluded. Atherosclerosis, the most 
common cause of obstruction of the 
vertebrobasilar system in the elderly 
(Bogduk 1986), may compromise the 
overall brainstem blood flow during 
rotation and extension of the head and 
neck. The patient's age could well have 
been a contributing risk factor ror the 
stroke, since aphasia is usually due to 
carotid, not vertebral artery disease 
(Adams and Victor 1989). ' 
It is likely that rotation mobilisation, 
when performed in a tepetitivemanner 
at the ,end of therange,might generate 
equal if not more shearing rorces on 
the vertebral artery than manipulation. 
Itis thererore suggested that, when 
rotation mobilisation is applied as an 
end of range technique, pre-
manipulative dizziness tests be 
undertaken. 
In this survey, general rotation 
manipulation or the cervical spine 
preceded complications in 18 cases and 
localised manipulation was implicated 
in the complications of seven cases. 
General rotatory manipulation has 
been identified as a potentially 
dangerous procedure (AP A Protocol 
1988). It has been omitted from the 
course curriculum for physiotherapists 
in manipulative therapy in Australia, 
Britain and, more recendy, South 
Africa. Grieve (1991) has even 
recoIilmendedabandoningall 
manipulation above the level ofT3,as 
many of the manipulative techniques 
for these segments involve almost full 
extension/rotation movements of the 
neck during the phase or pre~ 
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manipulative positioning. 
Finally, respondents were requested 
to supply information regarding pre-
manipulative testing procedures prior 
to manipulation but not mobilisation. 
A protocol dealing with 
premanipulative screening of the 
cervical spine had not been 
implemented in South Africa at the 
time of the survey. It can therefore be 
postulated that the introduction of the 
premanipulative screening protocol 
(MTG 1991) will significantly reduce 
the reported incidences in South Africa 
ofcoinplications following 
manipulative physiotherapy. 
Complications follOWing 
thoracic and lumbar 
manipulation 
Only a few cases of thoracic and 
lumbar complications following 
manipulative procedures were reported 
by respondents in this survey, in 
contrast to the relatively larger number 
of complications reported following 
cervical manipulation. This is despite 
the fact that the approximate number 
of manipulations performed to the 
three regions were similar in number. 
While one case was reported for 
approximately 3020 manipulations 
applied to the cervical spine, the ratio 
of complications to manipulations 
performed to the thoracic and the 
lumbar spine was only approximately 
one case per 38,137 manipulations. 
The ratio of reported complications in 
this survey corresponds to that in the 
literature referenced in Index Medicus. 
Some patients in the current study 
reported increased symptoms and 
neurological deficit following 
mobilisation or manipulation. It should 
be emphasised that these symptoms 
and signs are difficult to assess in 
objective terms. Some of them could 
be related to the natural disease 
processes. 
Since this survey was responded to by 
only 61.2 per cent of South African 
physiotherapists who have undergone 
postgraduate training in manual 
therapy, it is difficult to estimate the 
exact number of complications which 
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can occur as a result of spinal 
manipulative physiotherapy. 
Conclusions 
Manipulative therapy, as performed by 
the physiotherapists surveyed in South 
Africa, is a relatively safe procedure. 
The similarity in the nature and 
prevalence of complications following 
cervical mobilisation and manipulation 
indicates similar aetiological factors. 
Although the majority of the 
complications reported in this survey 
were of minor severity and transient in 
nature, physiotherapists should not be 
complacent and should strive to avoid 
any unpleasant symptoms when 
practising manipulative therapy. 
In addition, the results of this survey 
indicate that mobilisation of the 
cervical spine also involves an element 
of risk, particularly when appropriate 
dosage and safety guidelines are not 
adhered to. 
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Reviewers' comments 
Manipulative physiotherapy is taught 
in Australian universities at both 
undergraduate and post graduate 
levels, in addition to medical and 
behavioural sciences. The post 
graduate training involves an extensive 
university standard curriculum with a 
major supervised clinical component in 
hospitals or university physiotherapy 
clinics. 
The Australian post graduate training 
appears to differ from the 100-hour 
part time introductory post graduate 
course in South Africa, both in extent 
and detail. In the Australian university 
courses, dizziness testing and safety 
protocol are a very important aspect 
taught with regard to cervical spine 
management. Furthermore, in the 
interests of safety, technique selection 
and dosage are fundamental 
considerations in mobilisation or 
manipulation. In the Australian 
training, end range rotation 
mobilisation requires testing prior to 
application. Strong grade unilateral 
postero-anterior mobilisation is not 
used injudiciously, as it may be 
contraindicated even in the absence of 
vertebro-basilar symptoms (eg cervical 
conditions which are highly irritable). 
This study demonstrates that it is not 
adequate to apply only vertebro-basilar 
tests prior to manipulation. Dosage 
and choice of technique need to be 
specifically chosen, with regard to 
safety as is taught in the Maidand 
concept. 
